of uncomplicated gestation and spontaneous vaginal delivery. His Apgar scores were 8 and 9 at one and five minutes, respectively. He had surgical repair of a hydrocele and right inguinal hernia at the age of 3 months. Developmental delay became obvious by the end of the first year primarily owing to delayed onset was diagnosed as having global developmental delay of unknown aetiology. An abnormal but non-specific EEG was noted. Chromosome analysis and cytogenetic tests for fragile X syndrome were undertaken at 6 years of age when he was referred for a genetic evaluation. Physical examination at that time was remarkable for several minor anomalies ( fig 2B) consisting of minimal epicanthic folds, prominent ears of normal length (5 cm), a small mouth, and tapering fingers. Height, weight, and head circumference, which were below the 3rd centile at 21/2 years of age had increased to the 75th centile for age. He was functioning in the severe range of mental retardation. Nonspecific X linked mental retardation was diagnosed based on the pedigree (fig 1) and negative cytogenetic studies.
His subsequent course was complicated by the seizure disorder that became increasingly refractory to treatment over time. His EEGs were described as diffusely abnormal. LeggPerthe's disease was diagnosed at the age of 9 years and treated with lower body casting. At the age of 10 years, he required admission to hospital because of repeated seizures and pneumonia that proved fatal. CASE 3 V.2 was the 2640 g product of a term gestation of an 18 year old primipara. His birth length was 44.5 cm and head circumference was 31.75 cm (<2nd centile). His prenatal course was complicated by maternal gastrointestinal infection in the seventh month of gestation. Owing to persistent vomiting in the first two days of life he was transferred to a tertiary care centre where diagnostic studies were negative. He was discharged following antibiotic therapy for suspected sepsis. At 17 months of age he had a febrile seizure during an attack of croup. A paediatric neurologist diagnosed moderate global developmental delay of unknown aetiology at the age of 21 months. Investigation at that time showed normal karyotype, urine and plasma amino acid levels, and screening tests for urinary ketones, reducing substances, and mucopolysaccharides. Serum electrolytes, plasma thyroxine and thyroid stimulating hormone levels, and serum antibody titres against toxoplasmosis, cytomegalovirus, herpes simplex, and syphilis were within normal limits. CT scan of the brain, EEG, and cerebrospinal fluid analysis were also normal. His height of 76 cm was below the 3rd centile whereas the weight (10.2 kg) and head circumference (48.5 cm) were on the 5th and 50th centiles, respectively. At 6 years of age he had inguinal hernia repair and orchidopexy for a partially descended right testis. His clinical course deteriorated over the next few years and ended in death just before his 10th birthday. Altogether he had at least seven documented episodes of pneumonia requiring hospital 
Immunoglobulins and peripheral blood counts were normal and no immunodeficiency syndrome was identified. Review of photographs provided by the family showed only the vague facial dysmorphism often noticeable in children with mental retardation. There was no coarsening of facial features over time or distinctive craniofacial or limb anomalies. CASE 4 IV.5, born in 1963, lived for only two years. He was born at home and weighed about 4082 g according to his mother. She was treated for pelvic inflammation during the first few weeks of gestation, but continued to have a brownish vaginal discharge throughout the pregnancy. The baby apparently "never acted normal" and had his first seizure aged 81/2 months in conjunction with bronchopneumonia. During his third hospital admission for pneumonia at the age of 14 months developmental delay was noted. He was unable to sit or roll over from stomach to back. Delayed bone age of 6 to 9 months at a chronological age of 14 months was recorded. He had four more episodes of pneumonia at ages 18, 19, 21, and 24 months, the last of which was the terminal event. Chest radiographs and bronchoscopy ruled out anatomical defects of the major airways and immunological studies were not done. His growth and physical appearance were considered normal and an aetiology was not established for his developmental delay. Genomic DNA was isolated from peripheral blood using a high salt precipitation method.7 Purified DNA was diluted to a concentration of 105 gg/ml and stored at 4°C in TE buffer (10 mmol/l Tris-chloride, pH 7.6, 1 mmol/l EDTA).
MICROSATELLITE ANALYSIS
The conditions used to generate the specific di-, tri-, or tetranucleotide polymorphisms were as given in Nelson et al. 8 The forward primers for PCR products analysed by the Automated Laser Fluorescent Sequencer (ALF, Pharmacia, Uppsala, Sweden) were synthesised with fluorescein amidite (FluoroPrime, Pharmacia). Primers for the ALF were desalted through Sephadex G-25 (NAP-10 columns, Pharmacia). Detection of the polymorphisms was done by ALF with Fragment Manager software (Pharmacia).
LINKAGE ANALYSIS
Two point disease to marker linkage analysis was conducted with the program MLINK of the LINKAGE package.9 The mutation rate and gene frequency were set at 3 x 1 06, and 0.0001, respectively.
Results
The maximum expected lod score for this family was estimated to be Z=3.88 at 0=0.00. Initial two point lod scores for the disease locus and 14 markers spanning the X chromosome were computed using MLINK.8 Suggestive linkage to Xq28 was noted for DXS1108 (Z=1.85 at 0=0.00). Once suggestive linkage was established to this region, additional markers were used and significant linkage (Z=>3.0 at 0=0) was observed at DXS1684 (Z=3.65), DXS8103 (Z=3.56), DXS8061 (Z=2.35), p39 (Z=3.88), and F8C (Z=3.57), all in region Xq28 (table 1) .
Haplotype analysis indicated that recombination occurred between DXS 1113 and DXS1684 proximally during transmission of an X chromosome from III.2 to IV.2 (fig 1) . No recombination was observed between the disease locus and our most distal marker, DXS 1108. Thus, two point analysis indicated a region of linkage extending from distal to DXS1 13 to at least DXS1 108 in Xq28.
Discussion
In the family we report here, X linked recessive inheritance of severe mental retardation is associated with minor facial and other anomalies in some affected subjects. These include relatively non-specific findings, such as a small mouth, epicanthic folds, tapering fingers ( fig  2) 
